ABSTRACT

BACKGROUND: Acne is a chronic multifactorial skin
disease with a high prevalence among adolescents.
The therapeutic approach for mild to moderate
papulopustular acne includes the use of systemic
tetracycline. Increased risk of antibiotic resistance
necessitates research into alternative therapeutic
approaches, such as zinc sulphate. Efficacy of zinc
sulphate in acne treatment is widely reported in the
literature, but drug comparison studies are lacking.
OBJECTIVE: We sought to compare the efficacy and
safety of zinc sulphate to lymecycline for the treatment
of mild to moderate papulopustular acne. METHODS:
One hundred patients were equally randomized to
receive either zinc sulphate or lymecycline. Acne
severity was evaluated using the subjective Global
Acne Grading System (GAGS) and the Acne-specific
Quality of Life (AQoL) questionnaire at baseline

and after four and 12 weeks. RESULTS: Both zinc
sulphate and lymecycline induced a statistically
significant reduction in GAGS scores at four and 12
weeks of treatment. The improvements in AQoL
scores in patients treated with zinc sulphate were
significantly higher than those in the lymecycline
group. CONCLUSIONS: Our study suggests that zinc
sulphate is a valid alternative therapeutic approach

in the treatment of mild to moderate papulopustular
acne relative to lymecycline in terms of clinical efficacy,
tolerability, and the occurrence of side effects.
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Acne is an inflammatory chronic disease of

the pilosebaceous unit. Management of acne
requires a therapeutic approach acting on all
pathogenetic factors. Combination therapy,
including oral antibiotics (i.e., tetracyclines)
represents the first-line treatment for
moderate acne." Antibiotic therapy should
be limited to three months due to antibiotic
resistance risk and possible reduction of
efficacy." Moreover, tetracyclines are not
recommended during pregnancy and in
pediatric patients and are included among
the potentially photosensitizing drugs.2

A recent review by Walsh et aP
emphasizes the importance of limiting
antibiotic use in the treatment of mild
to moderate acne to reduce the risk of
antibiotic resistance. Thus, alternative
treatments are required. Among these, the
European Dermatology Forum guidelines
for the treatment of acne suggests oral
zinc for the treatment of mild to moderate
papulopustular acne.*

Zincis an essential micronutrient and
a cofactor of many metalloenzymes. It is
a key modulator of the immune system
and could be reduced in inflammatory
skin diseases.’ Systemic zinc intake can
reduce inflammation through different
mechanisms. In patients with acne, zinc
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is able to inhibit leucocyte chemotaxis
and reduce sebum secretion, most likely
by inhibiting the activity of androgenetic
hormones.® Furthermore, zinc inhibits
Toll-like receptor 2 expression on human
keratinocytes, which is stimulated by

the presence of Cutibacterium acnes,
reducing the synthesis and the release of
pro-inflammatory cytokines.’ Finally, it
has been observed that zinc has a specific
antimicrobial activity against C. acnes

as it can interfere with the activity of
bacterial lipases.® Several studies support
that zinc sulphate, administered orally in
doses ranging from 400 to 600mg per day
(corresponding to 90—150mg of Zn**/day)
for up to 12 weeks is effective in reducing
inflammatory lesions in patients with
moderate inflammatory acne.”~"? The most
common side effects are associated with
gastrointestinal disorders, such as nausea,
vomiting, and diarrhea.”

Lymecycline is a semisynthetic, short-
acting tetracycline whose use in acne
treatment is well documented in the
literature.'" Tetracyclines have both
antibacterial and anti-inflammatory
functions, inhibiting bacterial protein
synthesis, neutrophil chemotaxis, cytokine
production, and macrophage function.'
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FIGURE 1. Mean Global Acne Grading System scores at baseline, after four weeks
of therapy, and at the end of the 12-week treatment period; data are presented as

meanzstandard deviation values.

FIGURE 2. Mean Acne Quality of Life values at baseline, after four weeks of therapy,
and at the end of the 12-week treatment period (T12); data are presented as

meanzstandard deviation values.

They can be administered in the form of a
single daily dose and are rapidly absorbed
by the gastrointestinal tract. Common
side effects include nausea, diarrhea, and
headache.”

METHODS

We enrolled 100 patients from our
outpatient clinic who were affected by mild
to moderate papulopustular acne. Included
patients were older than 16 years of age,
had no local or systemic acne treatment in
the previous three weeks, and no history of
therapy with isotretinoin. Patients affected
by severe acne or other dermatologic
conditions that required systemic therapy,
those who were pregnant or breastfeeding,
and nonadherent subjects were excluded
from this study. Age- and sex-stratified
randomization into two groups was
conducted before baseline assessment.
The 50 patients in the zinc sulphate group
were given a 200-mg tablet twice daily
(400mg/day), while the 50 patients in the
lymecycline group were given a 300-mg
tablet one daily. The treatment period was
12 weeks, from October 2018 to March 2019.
Patients were evaluated at baseline (T0),
after four weeks of therapy (T4), and at the

*p<0.05 (zinc sulphate vs. lymecycline at T12)

end of the treatment period (T12).

All patients gave written informed
consent to be enrolled in the present
study. The present study was conducted
in accordance with the World Medical
Association's Declaration of Helsinki on
ethical principles for medical research.

During the entire study period, no
other topical or systemic treatments were
allowed. Patients underwent a washout
period of at least two weeks for topical
therapy, four weeks for oral antibiotics,
and 24 weeks for oral retinoids. To prevent
eventual photosensitivity reactions due to
lymecycline administration, patients were
counseled to avoid direct sunlight exposure.

Acne was evaluated according to the
Global Acne Grading System (GAGS), a
subjective method that dlassifies acne as
mild (0—18), moderate (19-32), severe
(31-38), and very severe (>39)." Quality
of life was assessed by the Acne Quality of
Life (AQoL) questionnaire, which contains
19 questions organized into four domains
(self-perception, role-social, role-emotional,
and acne symptoms).” Clinical evaluation,
questionnaire administration, and the
recording of any side effects were performed
at each visit (T0, T4, T12).
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Statistics. All data were expressed
using mean=standard deviation values.
Comparisons between treatments was
performed using two-way analysis
of variance followed by Bonferroni's
post-hoc test. P-values of less than 0.05
were considered statistically significant.
Correlation coefficient was performed using
Pearson's analysis.

RESULTS

Age (mean age 17.7+3.1 years in the zinc
sulphate group and 18.5+4.2 years in the
lymecycline group) and sex distribution were
almost equal in both groups (55.3% female
and 44.7% male in the zinc sulphate group
and 54.5% female and 45.5% male in the
lymecycline group). The mean T0 GAGS score
in the zinc sulphate group was 18.8+2.2
points and that in the lymecycline group
was 19.0+3.1 points. Both zinc sulphate
and lymecycline induced a statistically
significant reduction in GAGS scores at
T4 (12.3%2.1vs. 13.4%2.4 points) and at
T12(9.6+1.8 vs. 8.4+2.7 points) (Figure
1). However, no statistical difference was
observed between the two treatments.
AQoL scores were significantly improved
over time in both groups. The average T0




AQoL scores were 35.5+2.7 points in the
zinc sulphate group and 38.7+1.4 points

in the lymecycline group, respectively;
however, AQoL scores in the zinc sulphate
group were significantly superior to those in
the lymecycline group at both T4 (57.5+4.6
vs. 47.3+2.8 points) and T12 (86.5+2.7 vs.
64.7+3.9 pints) (Figure 2). Side effects were
present in both groups, including two cases
of headache and two cases of stomach ache
in the lymecycline group while, in the zinc
group, six patients complained of nausea. No
therapy discontinuation was reported due to
side effects.

DISCUSSION

Several studies have been conducted to
assess the role of zinc in acne treatment. In a
review by Cervantes et al*® on the role of zinc
in the treatment of acne, the authors found
12 studies that supported its efficacy as a
single-agent product and 10 studies that
compared zinc with an antibiotic such as
clindamycin, oral tetracycline, erythromycin,
and minocycline. These 10 studies found that
zinc was equally as effective or less effective
than oral tetracycline, equally as effective
or more effective than erythromycin and
clindamycin, and less effective than oral
minocycline.?’

As far as we know, our study is the first
study to compare the efficacy of zinc to
lymecycline in the treatment of acne. Our
results shows that treatment with zinc
sulphate is similar to lymecycline in terms
of reducing acne severity assessed by GAGs.
Patients included in the two study groups
had similar baseline GAGs values, and, at
T4 and T12, they decreased similarly. No
statistical difference was observed between
the two groups. Regarding the impact of
acne on quality of life, the mean AQoL scores
increased significantly at T4and T12in
both groups, with significant higher values
recorded in the group receiving zinc sulphate
therapy.

In our study, a daily dose of 400mg
of zinc sulphate, administered for 12
weeks, appeared to be a safe treatment,
as reported side effects were in line with
those reported in the literature™* and did
modify adherence to therapy. Compared
to lymecycline, advantages of zincinclude
its safety in pediatric patients and during
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pregnancy. Most importantly, zinc is not
included among the photosensitive agents
and has no risk of triggering antibiotic
resistance, which represents an increasing
public health issue?

Limitations. Limitations of this study
include its open-label study design, which
might have biased the interpretation of the
observed results, and the use of a subjective
scoring system like GAGS instead of an
objective one (e.g., lesion count), which
weakens the strength of the obtained
results.

CONCLUSION

Our work not only supports the
efficacy and safety of oral zinc sulphate
for the treatment of mild to moderate
papulopustular acne, but also represents
the first evidence of treatment equivalence
between zinc and lymecycline. Larger,
randomized, controlled trials are needed
before meaningful conclusions can officially
be drawn.
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